Previous work has shown that frequent mesoscale cyclogenesis adjacent to Franklin Island is linked to the strong and persistent katabatic winds from East Antarctica which funnel into Terra Nova Bay and then blow out over the southwestern Ross Sea. Four mesoscale cyclones that formed near Terra Nova Bay between February 16 and 20, 1988 are examined to more clearly define the governing mechanisms. These events are investigated using all available observations, including automatic weather station data, high-resolution satellite images, satellite soundings, and hemispheric synoptic analyses. The first two cyclones formed on low-level baroclinic zones established by the synoptic scale advection of warm moist air toward the cold continental air blowing gently from East Antarctica. In the second case, baroclinic instability of this small-scale cold front was apparently triggered by the enhanced upward vertical motion associated with the approach of a midtropospheric trough. The third mesocyclone formed shortly after on a baroclinic zone over the polar plateau; the second vortex completely disrupted the usual katabatic drainage over the plateau and forced warm moist air over the coastal slopes. All three cyclones moved to the north in the prevailing cyclonic flow, but the plateau vortex lasted for only 6 hours. The fourth mesoscale low formed in conjunction with an abrupt and intense surge of katabatic air from Terra Nova Bay which resharpened the coastal baroclinic zone. At the same time a transiting midtropospheric trough probably associated with lower tropospheric upward vertical motion apparently accelerated the katabatic winds and triggered the vortex formation. A similar katabatic wind-forced mesocyclone formed near Byrd Glacier. The two vortices moved to the east-southeast and northeast, respectively, apparently being steered by the generating katabatic airstreams, and merged just to the north of the Ross Ice Shelf. The combined vortex reintensified as another trough passed overhead and moved eastward to West Antarctica where it dissipated two days later.
INTRODUCTION
The topography of the Antarctic continent defines several confluence zones where the surface winds from the interior of the continent converge [Parish and Brorawich, 1987] . Such features provide an enhanced supply of radiatively cooled near-surface air to the coastal slopes and allow the resulting katabatic winds to be stronger and more persistent. One of these zones is located inland of Terra Nova Bay (Figure 1 Lyons, 1983; Carleton, 1992] suggesting that these places may be the actual source of the majority of the mesoscale cyclones noted by Carlaton and Carpenter [1989, 1990] . One ]. oemanucI and Rotunno [1989] concluded that during formation and/or development, polar low disturbances presumably require a nonaxisymmetric dynamic mechanism (like baroclinic instability) for the initial formation stage, while for subsequent development, air-sea interaction mechanisms could be more important. When polar air masses move over relatively warm water, the fluxes of sensible and latent heat from the ocean surface can warm a deep layer of the atmosphere [EmanuclandRotunno, 1989] . If the heating rate is not too great, baroclinic instability is the primary mechanism for formation and development of mesoscale cyclones. On the other hand, diabatic heating helps to reduce the static stability of the near-surface atmosphere, and mesoscale cyclones can grow faster and with a shorter wavelength [Craig and Cho, 1989] . During the open water season, cold katabatic air blows over the relatively warm southwestern Ross Sea, and both baroclinic instability and diabatic heating can be present. Cyclogenesis studies [Brom•4ch, 1989b [Brom•4ch, , 1991 Figure 3 a), and was followed by a shortwave trough, which crossed the Terra Nova Bay around 0000 UTC, February 18 (III in Figures 3a and 3 b) . The fourth trough passed over southwestern Ross Sea around 1200 UTC, February 20 (IV in Figures  3 b-3d ). During the period under consideration the TOVS data (see section 3) placed a low thickness center over the Ross Ice Shelf that almost coincided with the position of the 500-hPa low center given by the Australian southern hemispheric charts (Figure 3a-3d ) . This suggests that these midtropospheric troughs were of the cold core type. The role of these troughs is described later.
INCORPORATION OF TOVS DATA

Dcsc•ption
The international TOVS processing package (ITPP 3), developed by the University of Wisconsin, was used to convert raw TOVS data into temperature profries, which allow us to obtain the 1000-to 500-hPa thickness, and to derive the 500-hPa geopotential height field. The TOVS epplication package (TAP), incorporated in our analysis software (TeraScan), uses the "simultaneous physical" retrieval algorithm, which produces temperature and moisture profries from a 3x3 array of high-resolution infrared sounder (HIRS) and microwave sounding unit (MSU) radiance observations. This gives -./. In contrast to the development of the three mesoscale cyclones described above, for which the surface synoptic scale cyclonic circulation over the southern Ross Sea seemed to play an important development role, the intense katabatic outflow In this study, the subsynoptic and synoptic environment associated with mesoscale cyclogenesis has been described. Surface and 500-kPa southern hemisphere charts provided by the Australian Bureau of Meteorology were integrated with mesoscale regional analyses and satellite information. 
